ICUSPID aortic valve is one of the commonest cardiac anomalies, and some exceptional forms have been reported in the literature.1)-4) One of these is a form in which the free edge of the conjoined cusp is fixed to the supra-aortic ridge of the aorta by a fibrous strand. This type of bicuspid aortic valve has a potential for aortic regurgitation following rupture of the fibrous strand.2),4) This paper describes an additional case of such an exceptional form of the bicuspid aortic valve resulting in severe pure aortic regurgitation without rupture of the fibrous strand.
CASE REPORT
A 32-year-old man was admitted to the Cardiac Center, Higashi-Nagano National Hospital, in June, 1983, complaining of general fatigue and dyspnea on exertion. His heart murmur was first noted at the age of 10 years and cardiomegaly was first pointed out at the age of 28. He had, however, been asymptomatic until the age of 31, when general fatigue, chest discomfort and dyspnea on exertion appeared.
There was no history of rheumatic fever, Jpn. Heart JM arch 1986 syphilis or infective endocarditis. Physical examination disclosed a well-nourished man with a weight of 79Kg and a height of 177cm. His pulse was 64 beats per minute and blood pressure was 154/76-0mmHg.
There was a Grade 3/6 to-and-fro murmur along the left sternal border maximal in the third intercostal space. Other physical characteristics were unremarkable.
Routine hematologic and serum chemistry data were normal.
The chest roentgenogram revealed cardiomegaly with a cardiothoracic ratio of 66% and left ventricular predominance. With a diagnosis of severe aortic regurgitation due to prolapse of the bicuspid aortic valve, the patient was operated upon in August, 1983. The aortic valve was explored with the aid of cardiopulmonary bypass and anoxic cardiac arrest with intermittent selective coronary perfusion and topical cooling. The aortic valve was bicuspid with the conjoined cusp prolapsing into the left ventricular cavity. The conjoined cusp was located anteriorly and the other cusp posteriorly with the commissures to the right and left. There was a fibrous strand from the free edge of the middle portion of the conjoined cusp attached to the supra-aortic ridge (Fig.1) . Hypertrophied lesions were found on the middle portions of the free edges of both cusps, but there was no sign of any infectious process. Each cusp was pliable and there was no evi- Resected aortic valve viewed from the aortic aspect: The conjoined cusp shows a fibrous strand and a rudimentary raphe on its surface. There were fenestrations on the right lateral side of the conjoined cusp and the left lateral side of the other cusprespectively (arrows) dence of commissural fusion or stenosis. The conjoined cusp and the other cusp had fenestrations on the right and left sides respectively near their lateral attachment. Both coronary arteries arose in front of the conjoined cusp, and both right and left ostia were positioned about 1.5cm and 1cm above the line of the supra-aortic ridge, respectively. The aortic valve was resected with the fibrous strand and aortic valve replacement with a Bjork-Shiley No. 27 prosthesis was undertaken. The weaning from cardiopulmonary bypass was easy and the postoperative course was uncomplicated. Examination of the resected valve confirmed the observations made during surgery. There was a rudimentary raphe on the surface of the conjoined cusp (Fig.2) . Histological examination of the valve and fibrous strand showed no sign of inflammatory process or myxomatous degeneration, and no traces of calcification.
The patient was dismissed from the hospital on the 45th postoperative day. He is doing well at home and has since returned to work.
COMMENTS
In cases with bicuspid aortic valve, the larger cusp, i. e., the conjoined cusp, generally exhibits a raphe on its aortic aspect. Fenestration of the cuspid tissue beneath the tall raphe of the conjoined cusp has been reported to produce an exceptional form of bicuspid aortic valve where a fibrous strand keeps the conjoined cusp from the inner aortic wall.3) Some cases of this type have been reported,1)-4) and rupture of the strand has been emphasized as the cause of severe aortic regurgitation with sudden deterioration of the patient's status necessitating surgical intervention.2),4) To our knowledge, only 2 cases, including our own, with this form of bicuspid aortic valve in which severe pure aortic regurgitation was present without rupture of the fibrous strand have been reported.1)
Pure aortic regurgitation unrelated to infective endocarditis is not common in cases of bicuspid aortic valve.1) In this anomaly the conjoined cusp receives more diastolic pressure than each cusp of the semilunar valve. Also, the length of the free edge of the cusps is longer than that of the straight line between the two lateral attachments to prevent aortic stenosis.5) Thus the free edge of the excessively long cusp may be in a state which easily prolapses. Moreover, dilatation of the ascending aorta is often encountered in this anomaly.6) In such a dilated aortic root, the free edge of the valve receives much more strain because the valve closure line is elevated from the original to the outer margin.7) Therefore, if the bicuspid aortic valve is not stenotic, the conjoined cusp could be in a condition in which prolapse into the left ven-tricular cavity easily occurs, with consequent aortic regurgitation.
In our case, the unusual fibrous strand had certainly supported the conjoined cusp to some degree so as to prevent prolapse, but the factors causing pure aortic regurgitation in the non-infected and non-stenotic bicuspid aortic valve could play important roles and become the main causes of severe pure aortic regurgitation.
